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APPARATUS AND METHOD FOR TAUT SHEATH SPLICING OF 
ALL-DIELECTRIC, SELF-SUPPORTING FIBER OPTIC CABLE 



Field of the Invention 



[0001] This invention relates to an apparatus for splicing fiber optic cable, and 
more specifically, to apparatus for splicing all-dielectric, self-supporting (ADSS) fiber 
optic cable. 



[0002] Fiber optic cables are widely used in communications systems. 
Communications services are typically provided to specific customers by splicing drop 
cables to feeder cables. 

[0003] For years, users of fiber optic cables lashed to messenger wires have used 
the technique of "taut sheath splicing" to splice cables used to drop service to specific 
customers. The taut sheath splicing technique is attractive because it enables a user to 
splice in the drop cable without predetermining splice points or slack coils. The 
technique is currently performed only with messenger supported fiber optic cables, that is, 
cables having a messenger, typically a steel cable, as the supporting element. The optical 
fibers can be either lashed to a messenger, or embedded in a "figure 8" type cable with 
the messenger and fiber optic cable extruded together into a "figure 8" form. 

[0004] All-dielectric, self-supporting (ADSS) fiber optic cable contains no metal, 
and uses aramid yarns or other non-metallic strength members to minimize the amount of 
strain experienced by the fibers during their lifetime. Devices that are used to connect the 
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cables to supporting structures must grip the cables in a manner such that the tensile load 
from the cable is properly transferred from the cable strength members through the cable 
sheath to the supporting structure, without damaging the optical fibers. 

[0005] ADSS cable has inherent benefits over lashed systems. Since the ADSS 
installation only requires the installation of a single cable, the installation method is 
faster, and therefore less expensive than the two-part installation of a lashed system. 
ADSS cable can more easily be deployed in the "supply" zone of the pole, making it very 
attractive for use by groups, such as municipalities, that have access to the supply area of 
the pole. The metal-free, dielectric design eliminates bonding and grounding of the cable. 
In addition, there is minimal maintenance required for the ADSS system, relative to a 
lashed system. 

[0006] One reason that taut sheath splicing has not been performed on ADSS cable 
is an industry perception that traditional ADSS needed a deadend built into each end of 
the splice closure, turning the closure into a structural member. 

[0007] Another reason is the industry perception that an ADSS cable must be 
lashed within the span in the vicinity of the splice, thereby dramatically increasing the 
cost of the installation and decreasing the flexibility of the installation. 

[0008] There is, therefore, a need for an improved apparatus for permitting splicing 
all-dielectric, self-supporting fiber optic cable. 
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Summary of the Invention 

[0009] An apparatus for splicing a fiber optic cable constructed in accordance with 
this invention comprises a clamp for clamping a first portion of a first fiber optic cable, a 
bail for connecting the clamp to a support structure, a splice closure for splicing a second 
portion of the first fiber optic cable to one or more additional fiber optic cables, and 
means for connecting the splice closure to the bail. 

[0010] The bail can comprise a metallic cable. The clamp can comprise a frame 
having first and second side plates, wherein each of the side plates defines a tapered 
groove, and first and second wedges are positioned in the side plate grooves. The splice 
closure can be positioned away from the clamp to maintain a minimum bend radius in the 
first fiber optic cable, both during the splicing operation and once the splicing operation is 
complete. 

[0011] This invention is particularly applicable to splicing all-dielectric, self- 
supporting (ADSS) fiber optic cable. 

[0012] In another aspect, the invention encompasses a method of splicing a fiber 
optic cable, the method comprising the steps of: applying a clamp to a first portion of a 
first fiber optic cable, using a bail to connect the clamp to a support structure, connecting 
a splice closure to the bail, connecting an aerial splicing work platform to the bail, and 
splicing a second portion of the first fiber optic cable to a second fiber optic cable in the 
splice closure. 
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Brief Description of the Drawings 
[0013] FIG. 1 is a pictorial representation of an apparatus constructed in 

accordance with this invention. 

[0014] FIG. 2 is a pictorial representation of a clamp portion of a deadend 

assembly used to support a fiber optic cable. 

[0015] FIG. 3 is a pictorial representation of the splice closure of the apparatus of 

FIG. 1. 

[0016] FIG. 4 is a pictorial representation of a splice enclosure in combination with 
a fusion splicer that can be used in an apparatus constructed in accordance with this 
invention. 

Detailed Description of Preferred Embodiments 
[0017] This invention provides an apparatus and method for splicing all-dielectric, 
self-supporting fiber optic cable. Referring to the drawings, FIG. 1 is a pictorial 
representation of an apparatus 10 constructed in accordance with this invention. The 
apparatus includes a wedge type clamp 12 for gripping a first fiber optic cable 14, which 
may be a feeder cable. A bail 16 is provided for connecting the clamp to a support 
structure 18 using a guy attachment 20. The clamp 12 and bail 16 form a deadend 
assembly 22. A splice closure 24 is connected to the bail 16 by a connection means 26 in 
the form of clamps 28 and 30. The first fiber optic cable 14 extends through the clamp 12 
and into a first end of the closure 24. A second fiber optic cable 32 also extends into the 
first end of the enclosure 24. The taut-sheath splice provides access to specific fibers 
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inside a fiber optic cable without severing the entire cable. For example, if cable 14 
includes numerous fibers, one or more of those fibers can be extracted from cable 14 and 
spliced to cable 32. Meanwhile, the remaining unsevered fibers in cable 14 continue 
through the right hand side of the closure in the portion of the cable designated as 34 in 
FIG. 1. The closure is positioned a sufficient distance from the clamp so that a minimum 
bend radius can be maintained in the portions of the fiber optic cables 14 and 32 lying 
between the clamp and the closure. The minimum bend radius is specified on the cable 
documentation, and will vary by cable type. The installer would be aware of the bend 
radius constraints of a particular cable and would position the closure accordingly. 

[0018] The deadend assembly 22 includes the wedge clamp 12 and the bail 16. 
The wedge deadend and secured bail can be attached to support structures such as poles 
or towers. FIG. 2 is a pictorial representation of the deadend assembly 22. The wedge 
clamp includes a frame 40 with an attached cable bail for mounting to the support 
structure. The frame includes two side plates 42 and 44. Each plate has two slots that are 
tapered and angled toward one another. Two wedges slide into the slots in the frame. 
The wedges are similarly tapered, enabling them to be interlocked with the side plates. 
Each wedge also has a groove that is sized and textured to grip the cable 14. The wedges 
can be designed to apply pressure to the cable evenly along the entire contact surface of 
the wedge, or with varying force along such surface. The actual size of wedge deadend 
depends on the specific application for which it will be used. 
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[0019] As cable load is applied to the wedge deadend, wedges in the clamp slide 
forward in a frame and tighten around the cable. These wedges grip the cable in 
proportion to the load on the cable. That is, the greater the cable load, the higher the load 
applied to the cable to secure it. The wedges do not slide back when the load is released, 
thus, oscillating loads will not loosen the wedges because they are literally wedged into 
the frame. The shallow taper of the wedges allows them to move forward in the frame 
significantly as the cable is loaded. By making this angle shallow, the compressive force 
that the wedges place on the cable for a given cable load, and hence the tensile force 
placed on the frame, is increased. The normal force of the wedges on the frame slots 
creates a friction force that locks the wedges in place. At the same time, the shallow 
angle decreases the tendency of the wedges to slide back out of the frame. Note that 
lubrication can be applied to the sliding surfaces to facilitate the wedges moving forward 
in the frame when the cable is loaded. The wedge deadend is designed so as to hold the 
cable with enough force to prevent cable slippage, but not enough force so as to damage 
the cable jacket or to diminish optical performance of the cable. Further, the design of 
the deadend permits the frame to easily be opened and closed without the use of tools. A 
wedge type deadend is disclosed in United States Patent No 5,647,046, which is hereby 
incorporated by reference. In this invention, the deadend includes an extended bail that 
supports a splice closure. The clamping mechanism portion of the deadend can be 
constructed in accordance with known designs. 



6 



1 



02-1868 



[0020] Cable 32 is a drop cable that is connected to the feeder cable 14 in the 
splice closure 24. Fiber optic cable 34 can be a section of cable 14 or a separate fiber 
optic cable that is spliced to cable 14 in the splice closure. Ordinarily, a single drop cable 
would have exited on the side of the pole. However, where multiple drop cables are used, 
cable 32 would have led to a slack-storage device which would have reversed its direction 
and brought it back to the pole. 

[0021] FIG. 3 is a pictorial representation of splice closure 24 of FIG. 1. The 
closure comprises a housing 50 having two sides 52, 54 connected by hinges 56. Ports 
58, 60, 62 and 64 are provided at the ends of the housing so that fiber optic cables can 
pass though the ports. Splices can then be made within the closure. 

[0022] FIG. 4 is a pictorial representation of the splice closure 24 in combination 
with a fusion splicer 70 that can be used in an apparatus constructed in accordance with 
this invention. The fusion splicer 70 is supported by a tray 72 that can be connected to 
the bail by a connection means 74. The fusion splicer, tray, and connection means form 
an aerial splicing workstation. 

[0023] This invention incorporates the use of an aerial taut sheath closure with 
wedge-type ADSS cable deadend hardware. Taut sheath splicing of ADSS fiber optic 
cable can be performed without including any planned extra cable at installation. 

[0024] The splice closure is attached at the pole location to the bail of the deadend. 
The extended bail enables attachment of the weather-tight closure, and releases the cable 
tension over a sufficient distance to enable the taut-sheath splice. The long bail allows 
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flexibility for the location of the aerial splicing workstation, and smoothes the bends of 
the cable as they come from the deadend clamp into the splicer and splice closure. The 
splice closure is designed to be compatible with "taut sheath" applications. The splice 
can be performed with a fusion splicer supported by the bail of the deadend. 

[0025] Since ADSS cable has not been spliced using taut sheath methods in the 
past, a significant advantage of this invention is that it allows splicing of ADSS cables 
without predefining the splice locations, and accommodating them by incorporating extra 
cable during installation at those locations. This advantage is particularly important for 
markets that require multiple drops to subscribers, such as for networks within a city or 
municipality, and for fiber to the home (FTTH) or fiber to the subscriber applications. 
Since each predefined splice location also entails deploying extra cable and a storage 
method, this invention provides significant material and labor savings for the user. The 
capability of taut sheath splicing significantly decreases the amount of prior planning 
needed when deploying a network, thereby saving significant amounts of engineering 
time and increasing the flexibility of the network, while also keeping the inherent benefits 
of ADSS cable as described above. 

[0026] In addition to the apparatus described above, the invention encompasses a 
method of splicing a fiber optic cable. The method comprises the steps of: applying a 
clamp to a first portion of a first fiber optic cable, using a bail to connect the clamp to a 
support structure, connecting a splice closure to the bail, connecting an aerial splicing 
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platform to the bail, and splicing a second portion of the first fiber optic cable to a second 
fiber optic cable in the splice closure. 

[0027] This invention is particularly applicable to splicing all-dielectric, self- 
supporting (ADSS) fiber optic cable. The ADSS cable can include a plurality of optical 
fibers which can be accessed without severing the ADSS cable or requiring additional 
slack in the ADSS cable to perform a splice. 

[0028] While particular embodiments of the invention have been described in 
detail for the purposes of illustration, it will be evident to those skilled in the art that 
numerous variations may be made to the disclosed embodiments without departing from 
scope of the invention as defined in the appended claims. 
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